The sowing date of winter oilseed rape affect plant development and yield to a large extent, but yield components have not been well documented yet in the conditions of Poland. Therefore, research was undertaken to determine the impact of the delayed date of winter oilseed rape on the development of plants and the quantity and quality of the seed yield. A field study was conducted in the seasons 2013/2014 -2015/2016 at the Experimental Institute of Cultivar Assessment in Skołoszów, Poland. Experimental factors were: the seed sowing date (optimal, delayed) and winter oilseed rape cultivars (Monolit, Arsenal F 1 ). This study has indicated that sowing the seeds in a delayed time affected shortening of the plant growing period, but it did not differentiate the seed yield. It has been found that the optimal sowing date increased the plant density prior to harvest, whereas a delayed sowing date resulted in an increase in the number of seeds per silique. The cultivar Arsenal F 1 increased seed yield by 0.87 t/ha as compared with the cultivar Monolit.
INTRODUCTION
In Poland, winter oilseed rape (Brassica napus L.) is grown as the main oil crop. The quantity and quality of oilseed rape seed yield is affected by the cultivar (Yousaf et al., 2002; Novickiene et al., 2010; Sattar et al., 2013) , environmental conditions and cultivation technology (Montvilas and Mittas, 2000; Pritchard et al., 2000; Balodis and Gaile, 2016) . The sowing date of winter oilseed rape is one of the most important elements of cultivation technology (Lääniste et al., 2007; Lääniste et al., 2008; Turhan et al., 2011; Balalić et al., 2017; Ratajczak et al., 2017) . Velička et al. (2011) reported that the time when winter oilseed rape should be sown depends primarily on the climatic conditions prevailing in the area. According to Mrówczyński and Pruszyński (2008) , the optimal date for sowing winter oilseed rape in Poland usually falls for the second or third decade of August. Yousaf et al. (2002) and Ahmadi et al. (2015) indicated that a delay of sowing date leads to a decline in yield, mainly due to a decrease in the number of siliques per plant. Sattar et al. (2013) proved that a delayed sowing date of oilseed rape reduced the quantity and quality of seed yield. The studies by Turhan et al. (2011) and Ahmadi et al. (2015) indicated that the sowing date of oilseed rape has a strong influence on the course of plant growth, including the time and duration of flowering.
In Poland the weather during autumn months of several last years was warmer and possibility for later sowing of winter rape occurred. The possibility of later sowing allows winter rape sowing after more pre-crops.
The introduction of new cultivars of winter oilseed rape for cultivation, including hybrids, requires establishing their optimum sowing date (Ratajczak et al., 2017) .
Therefore, research was undertaken to determine the impact of the delayed date of winter oilseed rape on the development of plants and the quantity and quality of the seed yield.
MATERIAL AND METHODS
A field experiment was carried out over the seasons 2013/2014-2015/2016. It was situated at the Experimental Institute of Cultivar Assessment in Skołoszów (49°53´N, 22°44´E, altitude above sea level 204 m) Poland. It was a two-factorial experiment (splitplot), conducted in four replications (n=4). The first studied factor: (A) was the date of seed sowing (optimal, delayed). The other factor: (B) was the cultivar (Monolit, Arsenal F 1 ). The cultivar Monolit is one of the population cultivars that give the highest yields in Poland. The hybrid cultivar Arsenal F 1 is characterized by fast growth in the autumn period, which is a useful feature in conditions of delayed sowing.
The experiment was conducted in loess soil (Food and Agriculture Organization of the United Nations, 2015). It was heavy soil classified as the very good wheat complex.
The soil pH was slightly acid or neutral. Soil abundance of available phosphorus was high or very high, of potassium medium or high, and of magnesium high or very high (Table 1) The area of plot for sowing was 18 m 2 , and for harvest, 13.5 m 2 . Row spacing was 25 cm and sowing depth was 2 cm. The seeding rate was 60 seeds/m 2 for both cultivars. Spring wheat was the previous crop. Sowing winter oilseed rape was performed at the optimal date (30.08.2013, 29.08.2014, 31.08.2015) or delayed date (13.09.2013, 15.09.2014, 14.09.2015) .
Prior to sowing NPK fertilization was performed at rates: 30 kg/ha N as ammonium nitrate, 35 kg/ha P as superphosphate and 100 kg/ha K as potassium chloride.
The doses of mineral fertilizers been sown after taking into account their abundance in soil. In spring, prior to starting growth, 100 N kg/ha (20 BBCH) was applied and at the budding stage, 70 N kg/ha (51 BBCH). Weeds, diseases and pests were controlled throughout the growing season and chemical control was applied.
Plant density per 1 m 2 was calculated after emergences (10 BBCH), after starting growth in spring (21 BBCH) and prior to harvest (89 BBCH).
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RESULTS AND DISCUSSION
The (Table 2) . Many authors (Kirkland and Johnson, 2000; Robertson et al., 2004; Uzun et al., 2009; Ahmadi et al., 2015) report that a late sowing of oilseed rape results in a delay and shortening of flowering and seed maturity stages.
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The date of sowing seeds did not significantly differentiate yields of winter oilseed rape. It was found that sowing seeds at the optimal date had a beneficial effect on planting before harvest, and at the delayed date increased the number of seeds per silique (Table 3) .
The tested cultivars differed significantly in seed yield.
The cultivar Arsenal F 1 gave higher yields as compared with Monolit. A significant variability of winter oilseed rape yield in the years of the study has also been proved. Balodis and Gaile (2016) indicated that a delayed sowing date decreases overwintering of oilseed rape plants, which has an effect on plant density before harvest. Sattar et al. (2013) and Ahmadi et al. (2015) report that a delayed sowing date of winter oilseed rape leads to significant reduction in yield structure components. As a result, oilseed rape seed yield increases significantly (Yousaf et al., 2002; Lääniste et al., 2008; Mckenzie et al., 2011) . Moreover, Turhan et al. (2011) and Butkutė et al. (2006) confirmed the significant variability of oilseed rape yield in the years of study.
Sowing seeds at the delayed date decreased the content of protein in seeds, and increased the content of fibre, as compared with the optimal date. The cultivar Arsenal F 1 contained significantly more protein in seeds that the cultivar Monolit. The content of fat and total protein in seeds was variable in the years of the study (Table 4) .
Many authors (Pritchard et al., 2000; Turhan et al., 2011) report that the content of oil and protein in winter oilseed rape seeds is varied in the years of research. Butkutė et al. (2006) indicated that the sowing date of winter oilseed rape seeds has a significant effect on the chemical composition of seeds, whereas this is variable in the years of the study. Mckenzie et al. (2011) and Lääniste et al. (2016) proved that the sowing date of winter oilseed rape affects a change in fat and protein content in seeds. Sattar et al. (2013) indicated that a delayed sowing date reduces the content of fat in seeds, but does not differentiate protein content. Uzun et al. (2009) and Ahmadi et al. (2015) , in turn, report that the seed sowing date has no effect on the content of fat in seeds. Original scientific paper DOI: /10.5513/JCEA01/20.3.2274 Jarecki and Bobrecka -Jamro: The influence of delayed sowing of winter rape on the quantity... Delayed sowing date decreased the content of phosphorus and potassium in seeds. Seeds of the tested cultivars differed significantly only in the content of magnesium (Table 5) . Additionally, varied contents of macroelements were observed in the years of the study. Fordoński et al. (2015 Fordoński et al. ( , 2016 proved that the content of macroelements and microelements in winter oilseed rape seeds can be modified by means of different cultivation agents. Original scientific paper DOI: /10.5513/JCEA01/20.3.2274 Jarecki and Bobrecka -Jamro: The influence of delayed sowing of winter rape on the quantity...
Sowing seeds at the delayed date resulted in an increase in zinc content in seeds. The cultivar Arsenal F 1 contained significantly more iron in seeds than the cultivar Monolit. It was also found that the content of iron, zinc and copper in seeds was varied in the years of the study (Table 6) . Jankowski et al. (2016 a, b) determined similar contents of microelements in oilseed rape seeds.
CONCLUSION
This study has indicated that sowing the seeds in a delayed time affected shortening of the plant growing period. It has been found that the optimal sowing date increased the plant density prior to harvest whereas a delayed sowing date resulted in an increase in the number of seeds per silique.
The delayed sowing date of winter oilseed rape did not significantly affect the seed yield quantity in the area of the study, so it is important result, especially for the agricultural practice. However, it a reduced the content of protein, phosphorus and potassium in seeds, and an increased fibre and zinc. At the same time, a significant variability of the quantity and quality of seed yield between the cultivars and in the years of the study has been indicated.
